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Education 
A GENERAL EDUCATION FOR THE COMPUTER AGE 
First Draft June 23, 1995 
Let us begin with the terrible observation that for 19 years, 
in and out of academia, I have been asking, "What is the educated 
person?" and about the only agreement is that the def ini ti on always 
includes the speaker as being educated. This in spite of the fact 
that long ago C. P. Snow wrote on the Two Cultures and to this day 
both cultures agree that the other is illiterate! So basically we 
do not know what we are trying to do, let alone how to do it. 
Another observation is that we have been doubling knowledge 
about every 17 years, and we are now facing the crisis of too much 
old stuff that must be gotten rid of to make room for the new. We 
cannot simply tuck the new in here and there in the current system. 
Somehow we must get a different set of fundamentals of what an 
education is that will cope with the doubling of facts every 17 
years. That is the basic problem of any revision. 
The next observation to make, before plunging into any 
detailed discussion, is the pretty certain fact that portable, 
laptop computers will be widely available with enormous storage 
capacities, and probably with the ability to use portable telephone 
services to get any needed local data base down loaded. Thus all 
the facts and algorithms (methods that are definite and not 
completely fuzzy) to process the data that we now teach in 
undergraduate days are on it and readily available. 
But before we become too enthusiastic let us recall the 
disaster known as the "new math". Among other errors was the one 
that you could teach a topic without the learner knowning how to do 
it in fair detail. As a simple case, that you can teach arithmetic 
via a simple hand held computer, is widely believed but probably 
not true in general. 
For a long time we have had the basic three elements of 
education - reading, writing, and arithmetic, (cyphering in the 
old days) . I have tried to convince myself that reading is 
esssential to any sophisticated society, but Homer lived in a 
preliterate society of some sophistication. And with computers 
gradually having the ability to recognize the printed word and emit 
speech I cannot make a completely convincing argument that reading 
is an essential skill. Still, I will assume it is . 
If by writing you mean expressing ideas, as well as yourself, 
then we need much more oratory, as in the classical education. The 
present generation is very weak in expressing ideas, as well as 
themselves; "I am, you know, the real thing - ah - I am connected, 
you know, with the entire universe." Even if we do maintain a 
reading base for our civilization we are moving rapidly towards a 
verbal society, and hence verbal expression needs much more 
attention than it has received in the immediate past. 
A few hundred years ago the advanced education in England was 
mainly reading, writing, even composing poems in Latin, reading the 
classics in Latin, with a smattering of Greek, both of the language 
and relevant authors. With this they went forth and created an 
Empire. Our present educational system has almost nothing in 
common with it! I claim that similarly the needed general 
education for the future will have about as little in common with 
our current one. Thus the idea that we need small modifications, 
local tuning of what we do, is plain misleading - we need an 
essential reform of the basics. 
Do we need handwriting in the form of our script notation? 
Would not teaching printing, where the symbols as the same as what 
they use in reading, be adequate? The script form was developed 
for speed, but we hand write so little these days that it is 
probable that the time lost in printing over a lifetime vs. hand 
writing would be less than the time used to teach both the 
recognition of the arcane symbols and to write them. Hand printing 
will still develop the manual dexterity needed in many fields. 
We have given only the slightest indications of the content of 
the general education that will be needed, and be practical to 
teach. The greatest block to getting there will be the installed 
faculty at the University level! Not merely the humanities 
professors, but the technical ones as well. They will all insist 
that what they learned, and how they learned it, is necessary, and 
that no other way is suitable - after all, they know, don't they? 
Answer, No, they do not! 
The expression "idiot savant" was created to label those who, 
in Oscar Wilde's words, "Know the price of everything and the value 
of nothing." In computer science we have our computniks. In the 
history of mankind why do so few matter? We are turning out Ph.D.s 
at a greater and greater rate, but how few of the corresponding 
fields are rapidly advancing correspondingly! Does the typical 
Ph . D. make a significant contribution to their field? If not, why 
not? What should we be doing to change the situation, or should we 
accept the status quo? 
I suggest that we give serious consideration to this question 
of what the educated person will be in the year 2020 (20/20 
foresight) and recognize that facts alone, nor the mastery of many 
porogramming languages, do not make an educated computer scientist. 
Personally, since I believe in the man-machine combination, 
computer scientists need to know a good deal more of the humanities 
than they now get. 
The "new Math" is an example of the experts in a field trying 
to reform their field. In any serious revision of our educational 
system we need to exclude the experts, except as consultants. This 
will be hard to do, but a decent revision is needed to cope 
adequately with the rapidly corning future, or else we will have 
still more idiot savants. 
An education is not being given the answers, but learning to 
ask the questions and finding the appropriate answers for yourself. 
